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summary The effect of passive smoking on respiratory symptoms of children aged 5 to 11 years was 
investigated in over 4000 English children and nearly 800^Scottish children participating in the 

National Study of Health and Growth .inJ982.i^^5^usting f6i7ass6cuubns*ofjrespiratory 

t .. " 





"Asthma atucks*ana”couglTjnrst thing in the morning showetTposifive'but not 
sutmicallysi^lficani associations in English children. The pres ence of at leasr one condition was 
statistically significant in both English and Scottish C hiidren.^" t ^““’ “ , “‘““^ r “^“'‘“^ 
***z*n=z^ "Vno exposure was IWiwjkmatm^tizzwn _ 

*i«*V 1 * 



Among the hannful effects postulated for passive 
smoking is a possible assoaation between parental 
smoking and respiratory conditions in children, which 
has been investigated in a large number of studies. A 
review article 1 concluded that the studies were 
consistent in suggesting increased infections in 
children under 1 year of age but inconsistent in older_ 
children. Asahnost all f " " 

an»kingSirfftSS , ®n 

ahrJaritfofta^gnifcant dc 
’ o>ver half the studies i _ 

The studies on oldef ’chlldren have varied in the 
symptoms studied, in the age range of the children, in 
the proportion of parents who smoked, and in the 
potentially confounding variables that have been 
taken into account. A report of a workshop on the 
effect of passive smoking on children 3 listed nine 
groups of such variables that it is desirable to take into 
account. No study has included all of these, and most 
included only a few variables in one or two of the listed 
groups This can be attributed largely to the fact that 
few 2 of the studies were designed to investigate passive 
smoking effects, and were opportune analyses on data 
collected mainly to investigate the relations in children 
between symptoms and lung function and a variety of 
environmental i factors. 

Of even more importance to the detection of a 
dose-response relation the studies have differed 


markedly in size and in the measure of passive 
smoking. The most usual measure was the number of 
parents smoking, providing lower power to detect a 
dose-response relation than a measure of the amount 
smoked. A recent review 3 reported only three studies 
of young children in which the measure of passive 
smoking was cigarettes smoked per day. and just one 
study of older children. 

The National Study of Health and Growth, an 
on-going surveillance study of the health and growth 
of primary school children in England and Scotland, 
was also not designed to investigate passive smoking 
ejects. Data on the number of smokers of five or more 
cigarettes a day m the child's home were collected in 
1977 as a confounding variable in a study of the 
relation of respiratory illness and outdoor air 
pollution. 4 These data also suggested a negative 
relation of child's height to number of smokers in the 
home after adjusttng for birth weight 5 In order to 
study this association further, data on the number of 
cigarettes smoked at home by each parent, and by the 
mother during pregnanc>. were collected in 1982 b No 
data on lung function were obtained. 

{'Further; examination of the 1977 data oh English 
1 Scottish children showed a number of statistical}^ 
ficam .positiveassociations^ of-- respiratory 
nptoxns with the number of smokers Given the 
reasonable sample size, the availability of data for a 
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Table I Number of children for whom data on each respiratory condition were obtained and the prevalence (*/•) of each 
condium. by sex and country ____ 



£*tmo 




SemtmO 





do vt 


Grit 


Ocvt 


Gtrh 


Irywwn tcmOnm 

Sc 

Pwmkmt 

h 

Sc 

Hrwtmn 

Sc 

Prtmumtt 

Sc 

Pwwnttr 

*'* 

C*-i FV« ra4 ** «***« 

3043 

124 


*5 

572 

13 1 

543 

44 

Cfant mSerr m atowtoto m 

MOST 4rtj% m Mffctt 

JO* 

32 

S3! 

24 

544 

4* 

544 

24 

to tto im U —tto M 

anacto* anactot) 

X30 

*-0 

3*32 

27 

570 

33 

543 

21 


3040 

42 

2142 

21 

M 

23 

547 

: i 

{ 

i 

• 

1 

1 

t 

1 

joa 

42 

2SSI 

45 . 

m 

SI 

551 

54 

Utarty «m*i ton* to* 4*r *r *» 

3034 

S3 

an 

74 

m 

111 

540 

a 4 


number of potentially confounding variables, and the 
almost unique data on amount of smoking in the 
borne, it was decided to investigate the dose-response 
relation of symptoms to passive smoking, using the 
1982 data, in children aged 5 to I I years. 

MdMi 

In 1982 children took part in the study in 22 areas in 
England and five in Scotland. Data on the child's 
respiratory symptoms, parental smoking, and family 
background were obtained from a self-administered 
questionnaire completed by the child's mother. 
Triceps skinfold thickness was measured as described 
elsewhere 7 and was included in the analysis as 
previously 1 a relation had been shown between 
respiratory symptoms and this measure of obesity. 

fnch of six respiratory symptoms or illnesses, given 
in table 1. was analysed as a dichotomous, ie. present 
or absent, dependent variable using logistic regression. 
Any child with a missing value was excluded from the 
analysts of that symptom. The number of cigarettes 
smoked per day at home by the mother and father in 
total the passive smoking component, and the 
number of cigarettes smoked per day by the mother 
during pregnancy with the child were each included as 
a quantitative variable. Two groups of potentially 
confounding variables were included in the regression 
analyses, those treated as quantitative variables and 
those that were categorical variables. The former 
group consisted of the child's age, birthweight, triceps 
tkinfokl thickness expressed as a standard deviation 
score, 7 mother's age, and number of siblings. The 
categorical variables were: child's sex: father's social 
class, in four groups as non-manual skilled manual 
semi-skiUed or unskilled manual or other; father 
employed, unemployed or not known: child in one- 
parent Gustily, two-parent or not known; presence or 


absence of household overcrowding, defined as a ratio 
of people in the household to number of rooms of at 
least 1 25; mother's education as highest full-time level 
in seven groups, none or primary only, secondary or 
comprehensive school grammar, technical or 
commercial college, university, other, or not known. 
Except as stated missing data excluded a child from the 
analysis. 

Analyses were carried out with all these as 
independent variables and also with just parental 
smoking, age. and sex as the independent variables, for 
England and Scotland separately, and for the two 
countries combined. Analyses were also earned out 
for each sex separately and, using the fully adjusted 
model with the dependent variable as presence of at 
least one of the respiratory conditions 


in 1982 there were 8118 children eligible to take part in 
the study; a questionnaire was returned for 87 8% of 
these children. 


Tabic 2 Distribution of cigarettes smoked per day by parents 
at home m England and Scotland 
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Table 3 Rendu of logistic regression analyses for England showing the association between respiratory symptoms and passive 
smoking 0 from the fully adjusted model 
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PREVALENCE of respiratory conditions 
Table 1 shows the number of children for whom data 
were obtained on each respiratory condition, which 
varied from 86*4% to 87-1% of the total eligible, and 
the percentage with each condition, by sea and 
country . The prevalence of each condition was greater 
in boys than in girls but differed little between England 
and Scotland. 

DISTRIBUTION OF PASSIVE SMOKING 

Data on parental smoking were available for 75 1 % of 
children. The distributions of the number of cigarettes 
smoked per day by the parents at home are given in 
table 2 for children in England and Scotland. Smoking 
by parents was more prevalent in Scotland than in 
England. 

RELATION OF RESPIRATORY CONDITIONS TO 
PASSIVE SMOKING 

After exclusions for missing data, primarily in 
respiratory symptoms or parental smoking, the 
number of children available ranged from 4337 
(63-4%> to 4371 <63 9%) for England and from 766 
(60*90%) to 771 (613%) for Scotland. Table 3 shows 
the relation of six respiratory conditions to passive 
smoking for English children as estimated from the 
logistic regression analysis, adjusted for all the 
potentially confounding variables listed above. ForRtt 
children parental - smoking* .^war Vb mosr^ s&xmglf 


or-*tughu— (p < 0*0 l>*ajxKaiso, 


ng\ and^fc^nchiiS*«Uckr^t^the v last, ^12 

-s. The relation was positive for the other two 

^conditions. Although results appeared to show some 
differences between boys and girls, no significant 


difference, as assessed from an interaction term in the 
model was found inthc relation^ of passive smoking 

*and a nonsignificant negative rdaubn'in boys^ 


parent! ^ w 

'Results^are**given for“ fc England w and Scotland 
separately as the relation of 'chest ever wheezy' and 
'wheeze most days or nights' to passive smoking was 
found to differ significantly between the two countries 
(p<0*05). 'Wheeze most days or nights' showed a 
relation to passive smoking only in England, whereas 
‘chest ever wheezy* showed a stronger relation to 
passive smoking in Scottish children than in English, 
of similar size to that for persistent wheeze in English 
children. 

EFFECTS OF ADJUSTMENT FOR CONFOUNDING 

variables 

Table 4 shows the relation between passive smoking 
and each respiratory condition adjusted only for age 
for boys and girls separately, and for age and sex for all 
English children. Comparison with table 3 shows thai 
in most cases adjustment for the potentially 
confounding variables generally increased the 
standard errors so there was a reduction in statistical 
significance, the notable exceptions being chest 
wheezy or whistling most days or nights' in boys, and 
bronchitis attacks in girls for which the regression 
coefficient increased considerably on adjustment. FoSJ 
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Table 4 Results of logistic regression analyses for England showing the asso c i ati on between respiratory symptoms and parental* 
smokmg for the model adjusted only for age (and sex for all children) 


Mt f mmm tmffieww a t 


m :**6 


o*t 

*v~X)u * :tx> 


ftimes* wert' 


CteM EVER mm* vtamy ar «4wte| 

-0002 a MM 

0413* 

a 4404 

440) 

« 000* 

Chm atony m mating MOST 4a yi or a«feti 

4423* t MCA 

4433** 

a 4409 

4421*** 

» 0 «P 

latte tot IIMatte Sad 






Iraacteai anactw 

•MO2 a 9410 

44T* 

a 4410 

4401 

* 000* 

Astim* rntrltii 

-4414 a 4410 

4411* 

a 4410 

4400 

* otter 

Uwaly mote ten (teas m to ama 

4401 a 4410 

4421* 

a 4400 

4412* 

a 0406 

U«a«»y aaapte ten* tte Ray ar at mfte 

4415* a 9406 

4424*** 

a 4404 

442I?** 

a 4404 

1 

1 

1 

4 

4405 a 4405 

4412* 

a 4404 

4401* 

a 440* 


N»iit wap tijk a — ter tirtiUtm mike ms jmlymt 
><» i 9<045 r«H>l *<4401 

* Sat firman w Tater 3 


Table5 Estimates of prevalence (%j ofrespiratory symptoms and relative risk for children 9 of parents smokmg no cigarettes 
10 md 20 cigarettes at home per day\ based on the fully adjusted modal for all children 
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ESTIMATES of relative risk 
Tibie 5 gives extfflples of prevalence of respiratory 
conditions and relative risk (in parentheses) estimated 
from the regression coefficients m the fully adjusted 
model for the three conditions showing the largest 
associations with passive smoking in all English 
children. Compared with children whose'parents do 

DttnioteWeitantiS^ay in 

__ i smoke 20 a day.'They are of necessity given for 
futed values of the other independent variables but 
would not differ markedly for different values of these 
variables. The relative risk of at least one condition iA 
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1 per day at home by tteir parents, but 
consistently for all symptoms onh both countries The 
result also differed to some extent from those found m 
the K977-data, in which the passive smoking variable, 
number of smokers of at least five cigarettes a day in 
the home, was significantly associated (p<0 05) with 
all six conditions except bronchitis in the last 12 
months. The analyses of the two years* data differed in 
the confounding variables taken into account, the use 
of gas for cooking and population density being 
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included in the 1977 analysis, but not maternal variables that have been suggested 2 that are relevant to 
smoking in pregnancy or mother's education or age. children’s symptoms as reported by the mother, those 
They were similar in the age range of the children, in of other indoor pollutants are probably the most 
sample size, and in the wording of the questions about important ones not included in the analysis of the 1982 
respiratory conditions. data. In the analysis of 1977 data the use of gas for 

Inevitably, other studies have differed in the cooking, an important source of nitrogen dioxide in 
symptoms or illnesses studied and in the exact the home, 11 did not eliminate positive associations of 
questions asked. However the largest study with a respiratory symptoms with passive smoking, 
similar age range, 9 in which 10 106 children aged 6 to Parental symptoms are on the list of potentially 
10 years were involved, found highly significant confounding variables, 3 and there is no doubt that a 

associations (p<0001) between cough for three child's symptoms show a relation to these. 9 13 19 

months or more of the previous year and wheeze most JHowkver.as many of the symptoms' of smokers wiH be 
days or nights with maternal smoking, and a less jlhreult«bfi^ 

significant association (p< 0-01) of bronchitis with B^ptoms*COuidaftmffggj^ . 

maternal smoking, broadly in line with our findings. fjmokiog on a child V Ueaiftfc?® Of the few studies in 
Other studies have also found significant positive Hvhich the adjustment bad been made the largest 930 
associations between persistent cough and parental still found positive associations between child’s cough 

smoking, 1 *” 12 and, although not statistically and wheeze and maternal smoking in over 10 0006-10 

significant, a relative risk of 4*9 for persistent wheeze year old children. Lebowitz, 13 in a much smaller study, 

was found for children exposed to a smoker at home found statistical significance of an association 

compared to those never exposed in a study of 626 removed by the adjustment. Scbenker et a/ 19 found a 

children under IS years. 12 positive association between chest illness on at least 

The only other study 13 to include ‘cough first thing three days in the last year which persisted on 
f in the morning’found a positive association (p< 0*05) adjustment for parental respiratory disease, but found 

in 12 year old girls after allowing for the child’s own no association before or after adjustment in chrome 

smoking. Many studies of passive smoking have cough, phlegm or wheeze in 4000 children aged 5 to 14, 

included non-persistent wheeze, with various Studies have varied in the prevalence of respiratory 
definitions, and some asthma or bronchitis. About conditions and in the percentage of parents smoking, 

half of those obtained significant positive associations, While low values of either may lead to statistically 

and the rest non-significant associations. However, insignificant results in the presence of a real effect, the 

few studies have included all four symptoms of most important variation in the studies has been in 

wheeze, cough, asthma, and bronchitis. Apart from sample size. The majority of studies provide no 

the question of prime importance being whether information on the amount smoked by parents. For 

passive smoking causes any harmful effect to children children of two parents who smoke the estimated 

of primary school age, the nature of the effect being a relative risk of the respiratory conditions studied was 

secondary consideration, the symptoms are not less than two compared to children of non-smoking 

manifestations of distinct diseases. Analysis of single parents in almost ail studies. 3 The conclusion that 

symptoms may fail to detect a real increase in the emerges is that if there is a real effect of passive 

prevalence of a condition. In particular, an effect of smoking on the respiratory health of children aged 5 to 

passive smoking increasing symptoms of asthma may 11 years, then it is a small one, and a Urge study is 

be missed if only a question about asthma is included required for a high probability of its detection, 

due to underdiagnosis in many children with Although results for the maaBer sample of Scottistf 
wheeze 14 19 and the fact that cough may be the only log 

presenting symptom. 16 ,%nghshg^kftcn % e ^ pq|^ 

No data were avaiUble on active smoking by the ‘chest even wbeez&and aj 

children as the questionnaire was completed by a jjfcastooe 

parent However, even in the oldest age group and on JeUuv^rofc!?wasftf<^ ^ m : 

the assumption that smoking by the child is strongly 

associated with parental smoking, the prevalence of^f fa daj<’<9S%^confidentt‘drtor^A : JJ^2;18)**nd* H6 
active smoking would be too small to account for the Tl ^foi^anipswqKom. TheJUSA^six. cities 

differences in prevalence of respiratory symptoms. Study 9 founds relative risk of r*Tfor persistent wheeze 
Dobbs and M arsh 17 reported a prevalence of regular an 6 to 10 ycardd childr en? whos e mothe rs sm okegg 
smoking, defined as ‘at least one cigarette a week', of jetliretteraftto 

1 % and 0% in first year secondary school boys and ^As the asscmtibn^probebl^laS ? i^ngHhwtliA 
girls respectively, in England in 1982. and 5 % and 3 % jfpr childremunder T^year>ii> : is to > be expectedthaj 
in Scotland. Of the groups of other confounding secondary school children would showVweaker; ofjio 


Source: https://www.industrydocuments.ucsf.edu/docs/pnvj0000 


2024227873 




110 


Sheena M Somerville, Roberto J Rona. and Susan Chum 


Jjttsodauon of synptoms with ponave amofciiig. We 
hive therefore confined consideration of the literature 
to studies including broadly similar age groups. All. 
r studic^dji^fchat we have identified without 
dySrofiaSw'SwO ormore-childrenin a tinulfr* T 
Ige range totbose in .ouril?82>£ogliih aample have . 
wn at lean one significant positive as soc iati on with 
nve smoking The twrcjargeg 2 ^ *lso^^ 


__ Scepticism could be removed 

further only by a study of several symptoms in at least 
6000 children, including all potentially confounding 
variables as recommended, 2 with a quantitative 
measure of pamve smoking by the child. 


We than k Professor W W Holland for his continued 
support and encouragement, Mrs. A Childs for 
preparing the manuscript, and all the fieldworkers, 
nurses, teachers, administrators, parents, and children 
who take pan in the study. The study is funded by the 
Department of Health and Soda! Security and the 
Scottish Home and Health Department. 


References 


1 Guyatt GH. Newbouse MT. Ait active and passive 

smoking harmful? Determining causation. Chest 1985; 
tt: 445-51. 

2 US Department of Health and Human Services. Report of 

workshop cm respiratory effects of in voluntary smoke 
exposure ep id emiolo gic studies, May J~3. 1993. 

U5DHHS National Heart, Lung and Blood Group, 
1983. 

1 Surgeon General. The health consequences of involuntary 
smoking Rockville, Maryland: USDHHS Office on 
Smoking and Health. 1986. 

4 Metis RJW, Florey C dti V. Swan AV Respiratory illness 

m British schoolchildren and atmosphene smoke and 
sulphur dioxide 1973-7. 1: Cross-sectional findings. J 
Epidemiol Commmtty Health 1981; 35: 161-7. 

5 Rons RJ. Florey C du V. Clarke GC. Chinn S Parental 

smoking at home and height of children. Br Med J 1981; 
2*3: 1363. 


* Rons RJ. Chinn S. Florey C du V. Exposure to cigarette 
smoking and children's growth, /m J Epidemiol 1985:14: 
402-9 

7 Chinn S, Rons RJ The secular trends in weight, weight* 
for-height and tnceps skinfold thickness in pnmary 
school children in England and Scotland from 1972- 
1980 Ann Hum Biol 1987, |4: 311-9 

I Somerville SM. Rona RJ. Chmn S Obesity and respiratory 

symptoms in pnmary school. Arch Du Child 1984. 59: 
940—4. 

f Wart JH. Dockery DW. Spiro A, Spcizer FE. Ferns BG 
Passive smoking, gas cooking, and respiratory health of 
children living in six cities Am Rev Resptr Du 1984.129: 
366-74 

10 Colley JRT. Respiratory symptoms in children and 
gtremal smoking and phelgm production. Br MedJ 1974, 

II Dodge R. The effects of indoor pollution on Arizona 

children. Arch Environ Health 1982; 37: 151-5 

12 Lebowitz MD, Burrows B. Respiratory symptoms related 

to smoking habits of family adults. Chest 1976;69:48-50. 

13 Bland M, Bcwley BR. PolUrd V, Banks MH Effect of 

children's and parents' smoking on respiratory 
symptoms. Arch Dis Child 1978; 53: 100-5. 

14 Speight ANP, Hey EN. Lee D. Underdugnosu and 

underueatment ot asthma m childhood Br Med J 1983. 


15 Anderson HR. Bailey PA. Cooper JS. Palmer JC. West S. 
Medical care of asthma and wheezing illness in children: a 
community survey. J Epidemiol Community Health 1983; 
37: ISO-6. 

14 Como WM, Braman SS. Irwin R$ Chronic cough as the 
sole presenting manifestation of bronchial asthma. N 
Engl J Med 1979; 300: 633-7. 

17 Dobbs J, Marsh A. Smoking among secondary school 
children London: HMSO. 1983. 

11 Goldstein BD. Melia RJW, Chmn S. Florey C du V. Clark 
D. John HH. The relation between respiratory illness in 
pnmary schoolchildren and the use of gas for cooking 
1 1 - Factors affecting nitrogen dioxide in the home, Ini J 
Epidemiol 1979; *: 339-45. 

19 Scbenkcr MB. Samct JM. Spam FE. Risk factors for 
childhood respiratory disease Am Rev Resptr Du 1983: 
12*: 1038-43 


20 Ferns BG. Ware JH. Berkey CS. Dockery DW; Spiro A. 
Spetm FE. Effects of passive smoking on health of 
children. Env Health Perspectives 1985. 62: 289-95 
2r Bonham GS, Wilson RW: Children s health in families 
with cigarette smokers. Am J Public Health 198 U 71: 
290-3 

23 Hasselblad V. Humble CG. Graham MG. Anderson Hs. 
Indoor environmental determinants of lung function m 
children. Am Rev Resp Dis 1981. 123: 479-85. 


Accepted for publication February 1988 


8 

l\3 

8 

2 


Source: https://www.industrydocuments.ucsf.edu/docs/pnvj0000 



